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INTRODUCTIONINTRODUCTION 

ThisThis reportreport ofof progressprogress consistsconsists ofof JobJob SegmentSegment 
ReportsReports fromfrom thethe StateState ofof AlaskaAlaska FederalFederal AidAid inin FishFish 
RestorationRestoration ProjectProject F-S-R-6,F-S-R-6, "Sport"Sport FishFish InvestigationsInvestigations 
ofof Alaska."Alaska." 

TheThe projectproject duringduring thisthis reportreport periodperiod isis composedcomposed 
ofof 2323 separateseparate studiesstudies designeddesigned toto evaluateevaluate thethe variousvarious 
aspectsaspects ofof thethe State'sState's recreationalrecreational fisheryfishery resources.resources. 
OfOf these,these, eighteight jobsjobs areare designeddesigned toto pursuepursue thethe catacata
logingloging andand inventoryinventory ofof thethe numerousnumerous StateState waterswaters inin anan 
attemptattempt toto indexindex thethe potentialpotential recreationalrecreational fisheries.fisheries. 
FourFour jobsjobs areare designeddesigned forfor collectioncollection ofof specificspecific sportsport 
fisheriesfisheries creelcreel censuscensus whilewhile thethe remainderremainder ofof thethe jobsjobs 
areare moremore specificspecific inin nature.nature. TheseThese includeinclude independentindependent 
studiesstudies onon kingking salmon,salmon, silversilver salmon,salmon, grayling,grayling, DollyDolly 
Varden,Varden, aa statewidestatewide accessaccess evaluationevaluation programprogram andand anan 
eggegg taketake program.program. 

AA reportreport concerningconcerning thethe residualresidual effectseffects ofof toxatoxa
phenephene accumulatesaccumulates thethe findingsfindings ofof aa three-yearthree-year study.study. 
TheThe reportreport presentedpresented herehere terminatesterminates thisthis segmentsegment andand 
isis aa finalfinal report.report. TheThe informationinformation gatheredgathered fromfrom thethe 
combinedcombined studiesstudies willwill provideprovide thethe necessarynecessary backgroundbackground 
datadata forfor aa betterbetter understandingunderstanding ofof locallocal managementmanagement 
problemsproblems andand willwill assistassist inin thethe developmentdevelopment ofof futurefuture 
investigationalinvestigational studies.studies. 

TheThe subjectsubject mattermatter containedcontained withinwithin thesethese reportsreports 
isis oftenoften fragmentaryfragmentary inin nature.nature. TheThe findingsfindings maymay notnot 
bebe conclusiveconclusive andand thethe interpretationsinterpretations containedcontained thereintherein 
areare subjectsubject toto re-evaluationre-evaluation asas thethe workwork progresses.progresses. 
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VolumeVolume 66 ReportReport No.No. 9-C-29-C-2 

JOBJOB COMPLETIONCOMPLETION REPORTREPORT 

RESEARCHRESEARCH PROJECTPROJECT SEGMENTSEGMENT 

STATE:STATE: ALASKAALASKA Name:Name: SportSport FishFish InvestigationsInvestigations 
ofof Alaska.Alaska. 

ProjectProject No.:No.: F-5-R-6F-5-R-6 Title:Title: EvaluationEvaluation ofof thethe FireFire LakeLake 
HatcheryHatchery WaterWater Supply.Supply. 

JobJob No.:No.: 9-C-29-C-2 

PeriodPeriod Covered:Covered: FebruaryFebruary 1,1, 1964,1964, toto JanuaryJanuary 31,31, 1965.1965. 

ABSTRACTABSTRACT 

WaterWater temperaturestemperatures atat thethe FireFire LakeLake HatcheryHatchery reachedreached aa 
maximummaximum ofof 64°64° F.F. inin JulyJuly andand aa minimumminimum ofof 36°36° F.F. inin FebruaryFebruary 
andand MarchMarch 1964.1964. TheThe bypassbypass valvevalve remainedremained openopen duringduring subsub
zerozero airair temperaturestemperatures toto maintainmaintain suitablesuitable hatcheryhatchery waterwater 
temperaturestemperatures andand toto preventprevent freezingfreezing ofof thethe pipelines.pipelines. TheThe 
dissolveddissolved oxygenoxygen concentrationconcentration inin thethe hatcheryhatchery rangedranged fromfrom 
4.44.4 ppmppm toto 11.011.0 ppm.ppm. DissolvedDissolved oxygenoxygen inin UpperUpper FireFire LakeLake waswas 
lowestlowest atat allall depthsdepths inin latelate spring.spring. TheThe pHpH rangedranged fromfrom 6.66.6 
toto 7.97.9 inin thethe hatcheryhatchery andand 6.46.4 toto 7.97.9 inin UpperUpper FireFire Lake.Lake. 
CarbonCarbon dioxidedioxide andand totaltotal alkalinityalkalinity concentrationsconcentrations inin thethe 
hatcheryhatchery correspondedcorresponded withwith thosethose ofof thethe 15-15- andand 20-foot20-foot depthsdepths 
inin UpperUpper FireFire LakeLake duringduring thethe year.year. TheThe maximummaximum recordedrecorded 
snowsnow covercover onon UpperUpper FireFire LakeLake measuredmeasured 1010 inchesinches andand thethe 
maximummaximum iceice depthdepth waswas 3636 inches.inches. 

RECOMMENDATIONSRECOMMENDATIONS 

ItIt isis recommendedrecommended thatthat thisthis projectproject bebe continuedcontinued withwith 
emphasisemphasis placedplaced onon thethe evaluationevaluation ofof thethe existingexisting datadata forfor 
thethe properproper manipulationmanipulation ofof thethe hatcheryhatchery waterwater supplysupply system.system. 
AnalysisAnalysis ofof thisthis datadata shouldshould yieldyield informationinformation relevantrelevant toto 
thethe hatchery'shatchery's carryingcarrying capacity.capacity. 

ItIt isis furtherfurther recommendedrecommended thatthat anan irrigation-typeirrigation-type waterwater 
flowflow metermeter bebe installedinstalled inin thethe mainmain waterwater supplysupply lineline toto thethe 
hatchery.hatchery. TheThe 8-inch8-inch waterwater lineline fromfrom thethe lakelake shouldshould bebe 
coveredcovered inin somesome mannermanner toto minimizeminimize heatheat loss.loss. 

ExperimentalExperimental attemptsattempts shouldshould bebe mademade toto increaseincrease thethe 
waterwater temperaturetemperature aboutabout 10°10° F.F. fromfrom aboutabout FebruaryFebruary 1515 toto AprilApril 
1515 ofof eacheach year.year. 
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OBJECTIVESOBJECTIVES 

ToTo evaluateevaluate thethe FireFire LakeLake HatcheryHatchery waterwater supplysupply andand toto 
provideprovide recommendationsrecommendations forfor improvementsimprovements andand proceduresprocedures 
designeddesigned toto fullyfully utilizeutilize itsits potential.potential. 

TECHNIQUESTECHNIQUES USEDUSED 

WaterWater temperaturestemperatures werewere recordedrecorded onon aa TaylorTaylor recordingrecording 
thermographthermograph duringduring thethe year.year. TheThe thermographthermograph isis aa springspring
woundwound devicedevice thatthat measuresmeasures thethe waterwater temperaturetemperature andand simulsimul
taneouslytaneously recordsrecords itit onon aa circularcircular chartchart inin seven-dayseven-day periods.periods. 

Maximum-minimumMaximum-minimum outsideoutside airair temperaturestemperatures werewere takentaken andand 
recordedrecorded throughoutthroughout thethe reportreport yearyear fromfrom aa thermometerthermometer 
mountedmounted onon thethe northnorth wallwall ofof thethe hatchery.hatchery. 

WaterWater samplessamples werewere collected,collected, analyzedanalyzed andand recordedrecorded atat 
thethe intakeintake towertower inin UpperUpper FireFire LakeLake andand atat thethe hatcheryhatchery toto 
determinedetermine variationsvariations betweenbetween thethe twotwo stations,stations, observeobserve anyany 
chemicalchemical oror physicalphysical changeschanges inin thethe hatcheryhatchery duringduring eggegg andand 
fishfish occupancyoccupancy andand toto establishestablish seasonalseasonal trends.trends. DissolvedDissolved 
oxygenoxygen andand pHpH teststests werewere conductedconducted onon aa HachHach directdirect readingreading 
colorimeter.colorimeter. TotalTotal alkalinityalkalinity andand carboncarbon dioxidedioxide concentraconcentra
tionstions werewere determineddetermined byby thethe titrimetrictitrimetric method.method. SnowSnow andand 
iceice covercover andand waterwater temperaturestemperatures werewere recordedrecorded onon eacheach samplesample 
date.date. 

AluminumAluminum troughtrough aeratorsaerators werewere placedplaced inin operationoperation inin MayMay 
toto alleviatealleviate thethe "gas-bubble""gas-bubble" diseasedisease thatthat occursoccurs duringduring thethe 
summersummer months.months. 

ItIt isis theorizedtheorized thatthat inin thethe summersummer thethe deeperdeeper waterswaters ofof 
UpperUpper FireFire LakeLake becomebecome supersaturatedsupersaturated withwith dissolveddissolved nitrogen.nitrogen. 
TheThe aeratorsaerators notnot onlyonly releaserelease thethe nitrogennitrogen toto safesafe levelslevels forfor 
trouttrout butbut alsoalso addadd appreciableappreciable amountsamounts ofof oxygen.oxygen. TheThe aeratoraerator 
isis describeddescribed inin VolumeVolume IV,IV, AlaskaAlaska DepartmentDepartment ofof FishFish andand GameGame 
Dingell-JohnsonDingell-Johnson Report,Report, PagePage 280.280. 

FINDINGSFINDINGS 

TheThe waterwater supplysupply forfor thethe FireFire LakeLake HatcheryHatchery isis obtainedobtained 
fromfrom UpperUpper FireFire LakeLake whichwhich isis locatedlocated approximatelyapproximately 3434 feetfeet 
aboveabove thethe levellevel ofof thethe hatchery.hatchery. WaterWater samplessamples werewere collectedcollected 
periodicallyperiodically fromfrom fivefive depthsdepths atat thethe intakeintake towertower onon UpperUpper 
FireFire Lake.Lake. TheThe samplessamples werewere testedtested forfor dissolveddissolved oxygen,oxygen, 
carboncarbon dioxide,dioxide, totaltotal alkalinityalkalinity andand pH.pH. WaterWater andand airair temptemp
eratureseratures andand snowsnow andand iceice covercover werewere recordedrecorded onon eacheach samplesample 
date.date. 

WaterWater temperatures,temperatures, recordedrecorded atat thethe variousvarious depthsdepths inin 
UpperUpper FireFire Lake,Lake, areare presentedpresented inin FigureFigure 1.1. MaximumMaximum tempertemper
aturesatures atat allall depthsdepths occurredoccurred duringduring thethe monthmonth ofof August.August. TheThe 
surfacesurface waterwater temperaturetemperature reachedreached aa highhigh ofof 5959 00 F.F. duringduring thethe 
samesame month.month. 
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FigureFigure I.I. MonthlyMonthly meanmean waterwater temperaturetemperature ofof UpperUpper FireFire LakeLake atat 55 depthsdepths fromfrom FebruaryFebruary 19641964 toto JanuaryJanuary 1965.1965. 
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TABLETABLE 1.1. -- DissolvedDissolved OxygenOxygen ConcentrationsConcentrations andand pHpH fromfrom 55 DepthsDepths ofof UpperUpper FireFire LakeLake 
FebruaryFebruary 11,11, 19641964 toto JanuaryJanuary 18,18, 19651965 

DEPTHDEPTH ININ FEETFEET 
00 55 1010 1515 2020 

DateDate DODO DODO DODO DODO DODOE!!.	 E!LE!L E!LE!L .E!:!....E!:!...E!!.-	 E!LE!L 

Feb.Feb. 1111 8.68.6 7.07.0 8.28.2 7.07.0 7.27.2 6.96.9 7.07.0 6.96.9 6.76.7 6.86.8 
Feb.Feb. 2525 8.28.2 7.07.0 7.97.9 7.07.0 6.96.9 7.07.0 6.56.5 6.96.9 5.65.6 6.86.8 

I-'I-' Mar.Mar. 66 9.19.1 6.96.9 8.68.6 6.96.9 7.27.2 6.86.8 6.56.5 6.86.8 5.35.3 6.76.71.01.0 
~~	 Mar.Mar. 2727 7.37.3 6.46.4 6.96.9 6.76.7 6.86.8 6.76.7 6.16.1 6.86.8 5.15.1 6.76.7 

Apr.Apr. 77 8.68.6 6.76.7 8.08.0 6.96.9 6.36.3 6.86.8 5.75.7 6.86.8 5.05.0 6.86.8 
Apr.Apr. 2828 9.49.4 7.07.0 9.99.9 7.17.1 8.88.8 7.07.0 7.37.3 6.86.8 4.24.2 6.76.7 
MayMay 77 9.79.7 6.96.9 9.99.9 7.07.0 9.59.5 7.07.0 8.58.5 6.86.8 7.57.5 6.86.8 
Aug.Aug. 1414 11.311.3 8.08.0 11.11. 55 7.97.9 11.11. 99 7.97.9 12.912.9 7.97.9 12.112.1 7.57.5 
Sep.Sep. 44 11.111.1 8.18.1 11.111.1 8.18.1 11.11. 99 8.18.1 12.412.4 8.28.2 11.711.7 7.57.5 
Oct.Oct. 1515 8.08.0 7.87.8 8.68.6 8.78.7 11.11. 00 
Dec.Dec. 1717 11.11. 00 
Jan.Jan. 1818 7.07.0 7.17.1 6.96.9 7.07.0 6.96.9 6.96.9 6.96.9 6.86.8 6.86.8 



---------------------

TABLETABLE 2.2. -- CarbonCarbon DioxideDioxide andand TotalTotal AlkalinityAlkalinity ConcentrationsConcentrations fromfrom 55 DepthsDepths ofof 
UpperUpper FireFire	 LakeLake FebruaryFebruary 11,11, 19641964 toto SeptemberSeptember 4,4, 1964,1964, ExpressedExpressed inin PartsParts PerPer 
MillionMillion 

DEPTHDEPTH ININ FEETFEET 
00 55 1010 1515 2020 

DateDate CO2CO2 Alk.Alk. CO2CO2 Alk.Alk. CO2CO2 Alk.Alk. CO2CO2 Alk.Alk. CO2CO2 Alk.Alk. 

I-'I-'	 Feb.Feb. 1111 7373\,0\,0	 33 7777 33 7676 33 7575 44 7878 33 
U1U1	 Feb.Feb. 2525 33 7777 33 7575 33 7474 33 7474 22 7272 

Mar.Mar. 66 33 7676 33 7878 33 7777 33 7373 33 8080 
Mar.Mar. 2727 55 22 33 55 66 
Apr.Apr. 77 33 7373 33 7676 33 7474 33 7676 33 7777 
Apr.Apr. 2828 22 6565 33 8181 33 7878 33 7575 55 7777 
MayMay 77 22 6262 22 7070 22 7979 33 7979 33 7474 
Aug.Aug. 1414 00 6464 00 6767 00 7171 00 7474 22 7878 
Sep.Sep. 44 00 6969 00 7070 00 6565 00 6767 11 7474 
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AirAir temperaturestemperatures werewere recordedrecorded onon eacheach waterwater samplesample datedate 

atat UpperUpper FireFire Lake.Lake. 

I
TheThe analysisanalysis ofof thethe dissolveddissolved oxygenoxygen datadata collectedcollected fromfrom 
fivefive depthsdepths onon UpperUpper FireFire LakeLake revealedrevealed thatthat duringduring thethe winterwinter 
andand springspring ofof 19641964 thethe concentrationsconcentrations graduallygradually declineddeclined atat I
thethe 15-15- andand 20-foot20-foot depthsdepths (Table(Table 1).1). DuringDuring thethe springspring turnturn
over,over, thethe lakelake rapidlyrapidly tooktook onon oxygenoxygen andand averagedaveraged aboutabout 1010 
ppmppm duringduring thethe summersummer months.months. AA highhigh ofof 12.912.9 ppmppm occurredoccurred I
onon AugustAugust 1414 atat thethe IS-footIS-foot depth.depth. DissolvedDissolved oxygenoxygen concentraconcentra
tionstions graduallygradually diminisheddiminished againagain afterafter thethe fallfall overover turn.turn. 

I
TheThe highhigh pHpH readingsreadings onon UpperUpper FireFire LakeLake occurredoccurred atat allall 
depthsdepths inin AugustAugust andand September,September, whilewhile thethe lowlow readingsreadings werewere 
recordedrecorded atat thethe 20-foot20-foot depthdepth duringduring MarchMarch andand AprilApril (Table(Table 1).1). 

TheThe carboncarbon dioxidedioxide concentrationsconcentrations atat allall testtest depthsdepths inin 
thethe lakelake rangedranged fromfrom 00 toto 66 ppmppm throughoutthroughout thethe yearyear (Table(Table 2).2). 
TheThe highesthighest concentrationsconcentrations werewere recordedrecorded atat thethe 20-foot20-foot levellevel 
inin March,March, whilewhile thethe lowestlowest readingsreadings occurredoccurred inin AugustAugust andand 
SeptemberSeptember atat allall testtest depths.depths. 

TotalTotal alkalinityalkalinity teststests fromfrom waterwater samplessamples takentaken atat UpperUpper 
FireFire LakeLake revealreveal thatthat fluctuationfluctuation inin concentrationconcentration appearsappears toto 
bearbear little,little, ifif any,any, relationshiprelationship toto fluctuationsfluctuations inin carboncarbon 
dioxidedioxide levelslevels (Table(Table 2).2). 

SnowSnow depthsdepths onon UpperUpper FireFire LakeLake fluctuatedfluctuated betweenbetween eacheach 
samplesample periodperiod becausebecause ofof newnew snowfallsnowfall andand meltingmelting oror settlingsettling 
ofof thethe existingexisting snow.snow. TheThe deepestdeepest snowsnow depthdepth waswas 1010 inchesinches 
inin April.April. 

AsAs latelate asas MayMay 55 thethe iceice covercover onon thethe lakelake measuredmeasured 3232 
inchesinches (Table(Table 3).3). IceIce breakupbreakup occurredoccurred onon JuneJune 1.1. ThisThis isis 
somewhatsomewhat laterlater thanthan thethe normalnormal breakupbreakup timetime ofof MayMay 20-25.20-25. IceIce 
formationformation beganbegan inin mid-Octobermid-October andand reachedreached aa maximummaximum depthdepth ofof 
3636 inchesinches inin March.March. 

TABLETABLE 3.3. -- AirAir Temperatures,Temperatures, SnowSnow andand IceIce DepthsDepths fromfrom UpperUpper 
FireFire LakeLake FebruaryFebruary 11,11, 19641964 toto JanuaryJanuary 31,31, 19651965 

AirAir SnowSnow DepthDepth IceIce DepthDepth 
DateDate TemperatureTemperature InIn InchesInches InIn InchesInches 

Feb.Feb. 1111 22 33 3030 
Feb.Feb. 2525 3434 44 3232 
Mar.Mar. 66 3030 66 3636 
Mar.Mar. 2727 3535 1010 3535 
Apr.Apr. 77 3939 1010 3434 
Apr.Apr. 2828 3838 11 3131 
MayMay 77 4848 oo 
Aug.Aug. 1414 6666 
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TABLETABLE 3.3. (Cont.)(Cont.) -- AirAir Temperatures,Temperatures, SnowSnow andand IceIce DepthsDepths 
fromfrom UpperUpper FireFire LakeLake FebruaryFebruary II,II, 19641964 toto JanuaryJanuary 31,31, 19651965 

AirAir SnowSnow DepthDepth IceIce DepthDepth 
DateDate TemperatureTemperature InIn InchesInches InIn InchesInches 

Sep.Sep. 44 5555 
Oct.Oct. 2626 11 
Nov.Nov. 44 2626 6.56.5 
Nov.Nov. 1919 3636 1616 88 
Dec.Dec. 44 2222 11 1313 
Dec.Dec. 1717 1818 1212 1616 
Jan.Jan. 1818 1313 1010 2323 

FireFire LakeLake HatcheryHatchery 

TheThe pipelinepipeline thatthat suppliessupplies waterwater toto FireFire LakeLake HatcheryHatchery 
fromfrom UpperUpper FireFire LakeLake isis 88 inchesinches inin diameter,diameter, aboveabove groundground 
andand uninsulated.uninsulated. WaterWater temperaturestemperatures recordedrecorded immediatelyimmediately uponupon 
enteringentering thethe hatcheryhatchery troughstroughs rangedranged fromfrom 3636 00 F.F. toto 6464 00 F.F. 
throughoutthroughout thethe yearyear (Table(Table 4).4). TheThe manipulationmanipulation ofof thethe intakeintake 
pipepipe onon UpperUpper FireFire LakeLake and/orand/or thethe adjustmentadjustment ofof thethe dischargedischarge 
raterate ofof waterwater throughthrough thethe bypassbypass valvevalve maintainedmaintained hatchinghatching andand 
rearingrearing waterwater temperaturestemperatures throughoutthroughout thethe winterwinter andand summersummer 
months.months. FromFrom JulyJuly throughthrough OctoberOctober 5050 gallonsgallons perper minuteminute ofof 
waterwater waswas suppliedsupplied toto thethe woodenwooden rearingrearing tanks.tanks. 

TABLETABLE 4.4. -- FireFire LakeLake HatcheryHatchery WaterWater TemperaturesTemperatures FebruaryFebruary 1,1, 
19641964 toto JanuaryJanuary 31,31, 19651965 

WaterWater TemperatureTemperature 00 F.F. 
MonthMonth MaXlmumMaXlmum MinimumMinimum MeanMean 

FebruaryFebruary 3838 3636 3737 
MarchMarch 3939 3636 37.537.5 
AprilApril 4141 3636 38.538.5 
MayMay 4545 3636 40.540.5 
JuneJune 5757 4444 5050 
JulyJuly 6464 5050 57.557.5 
AugustAugust 6060 5151 55.555.5 
SeptemberSeptember NoNo recordingsrecordings taken.taken. HatcheryHatchery dismantled.dismantled. 
OctoberOctober 4040 3636 3838 
NovemberNovember 3838 3636 3737 
DecemberDecember 3939 3737 3838 
JanuaryJanuary 3939 3737 3838 

ThereThere waswas littlelittle differencedifference inin dissolveddissolved oxygenoxygen betweenbetween thethe 
headhead andand footfoot ofof thethe troughstroughs duringduring 1964.1964. TheThe lowestlowest dissolveddissolved 
oxygenoxygen readingreading inin thethe hatcheryhatchery troughstroughs waswas 4.34.3 ppmppm inin latelate 
AprilApril 19641964 (Table(Table 5).5). InIn thethe spring,spring, aluminumaluminum aeratorsaerators werewere 
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installedinstalled atat thethe headhead ofof thethe troughs.troughs. TestsTests revealedrevealed thatthat
 
thethe aeratorsaerators increasedincreased thethe dissolveddissolved oxygenoxygen inin thethe troughstroughs
 
approximatelyapproximately 22 ppmppm andand decreaseddecreased thethe dissolveddissolved nitrogennitrogen toto I 

aa safesafe level.level.
 

TheThe pHpH readingsreadings diddid notnot varyvary significantlysignificantly betweenbetween thethe I 

headhead andand footfoot ofof thethe troughstroughs duringduring thethe yearyear (Table(Table 5).5).
 
MaximumMaximum pHpH readingsreadings ofof 7.97.9 occurredoccurred duringduring AugustAugust andand SeptSept

ember,ember, whilewhile minimumminimum readingsreadings ofof 6.66.6 occurredoccurred inin AprilApril andand I 

May.May.
 

TheThe concentrationsconcentrations ofof carboncarbon dioxidedioxide enteringentering thethe hatchhatch I 
eryery troughstroughs rangedranged fromfrom 00 toto 1616 ppmppm inin 19641964 (Table(Table 5).5). 

TABLETABLE 5.5. -- FireFire LakeLake HatcheryHatchery WaterWater AnalysisAnalysis FebruaryFebruary 1,1, 19641964 
toto JanuaryJanuary 31,31, 19651965 

WaterWater Temp.Temp. AirAir DissolvedDissolved CarbonCarbon 
DateDate 00 F.F. 00 F.*F.* OxygenOxygen DioxideDioxide AlkalinityAlkalinity-..E!!.-..E!!. 

Feb.Feb. 1111 3737 22 6.46.4 44 6.96.9 7878
 
Feb.Feb. 2525 3838 3434 5.75.7 44 6.86.8 7676
 
Mar.Mar. 66 3737 3030 4.44.4 44 6.76.7 7676
 
Mar.Mar. 2727 3737 3535 6.06.0 55 6.76.7
 

3838 3939 5.55.5 66 6.76.7 7878
Apr.Apr. 77 
3838 3838 4.34.3 44 6.66.6 7979
Apr.Apr. 2828 
4242 4848 5.65.6 55 6.66.6 7878
MayMay 77 

1414 5757 6666 10.810.8 0.00.0 7.97.9 6565
Aug.Aug. 
44 5555 5555 10.610.6 0.00.0 7.97.9 7070
Sept.Sept. 

Oct.Oct. 1I 4242 4040 11.011.0 16.016.0 7.07.0 8080
 
Nov.Nov. 1I 4040 3838
 
Dec.Dec. 1515 3838 1010 10.610.6 15.015.0 7.07.0 7878
 
Jan.Jan. 3131 3838 1010 6.96.9
 

OutsideOutside airair temperaturetemperature** 

WaterWater flowflow measurementsmeasurements werewere mademade andand recordedrecorded periodicallyperiodically 
atat thethe outletoutlet toto thethe hatchery.hatchery. TheThe pipepipe isis locatedlocated aboutabout 9090 
feetfeet aboveabove thethe hatcheryhatchery buildingbuilding andand suppliedsupplied waterwater toto thethe fourfour 
woodenwooden rearingrearing tankstanks duringduring thethe summersummer months.months. TheThe waterwater flowflow 
throughthrough thethe bypassbypass pipepipe rangesranges fromfrom 4040 toto 100100 gallonsgallons perper 

numbernumber ofof fishfish duringduring thethe year.year. AnAn averageaverage flowflow ofof 400400 gallonsgallons 
perper minuteminute isis usedused inin thethe hatcheryhatchery duringduring May,May, June,June, JulyJuly andand 
AugustAugust toto meetmeet thethe demandsdemands ofof fishfish beingbeing raisedraised atat thatthat time.time. 
ThisThis amountamount dropsdrops offoff toto approximatelyapproximately 2020 gallonsgallons perper minuteminute 
duringduring thethe incubationincubation ofof cohocoho salmonsalmon eggseggs fromfrom OctoberOctober throughthrough 
January.January. 

minute.minute. WaterWater flowingflowing throughthrough thethe hatcheryhatchery variesvaries withwith thethe 
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